Diazepam-induced neuronal plasticity attenuates locomotor responses to morphine and amphetamine challenges in mice.
A single administration of benzodiazepine-site ligands of the inhibitory GABA(A) receptors has been shown to lead to persistently potentiated AMPA receptor-mediated responses in dopaminergic neurons of the ventral tegmental area (VTA). This plasticity has been suggested to be a common property of different kinds of addictive drugs. We now wanted to test if the plasticity induced by diazepam would also affect behaviors elicited by other drugs of abuse. Activity and plasticity of the VTA dopaminergic neurons are known to be essential for the initiation and/or sensitization of the psychomotor responses to morphine and amphetamine. The effect of diazepam pre-treatment (a single dose of 5 mg/kg) was studied 24-72 h later in behaving C57BL/6J mice on locomotor activity induced by acute and repeated administration of morphine (5 mg/kg) and amphetamine (2.5 mg/kg). The pre-treatment attenuated the locomotor-activating effect of morphine. On the other hand, it reduced the amphetamine-induced locomotor sensitization in male mice in N-methyl-d-aspartate (NMDA) receptor-dependent manner. The acute amphetamine effect was not affected. The results indicate that benzodiazepine-induced neural plasticity transiently reduces the sensitivity to psychomotor stimulation by opioids and stimulants.